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1. A stress-adjupted insulating film forming 
method being characterized in that an insulating film 
having a tensile stress knd an insulating film having 
compressive stress are alternately deposited on a 
substrate to form said stress-adjusted insulating film 



sped 
laiml Ij 



consisting of said lami 

2. A stress-a 
method according to 
overall stress-adj u 
according to 

Stress in ove:j:all st 



ted iiisulati 



insulating films, 
nsulating film forming 
herein stress in said 
film is adjusted 



[efes-adjusted insulating film 



n 

i = l 

(Where t. is a thickness of\ the i-th insulating film of 
said stress-adjusted insulalting film, and cr. is stress 
in the i-th insulating film! of said stress-adjusted 
20 insulating film (tensile sttess is positive while 
compressive stress is negative).) 

3. A stress-ad/usted insulating film forming 
method according 

d insulating film (cr^) is^tensile 
stress of less than +3X10^ 



overall stress 
stress or. comp 
dyne /cm. 

4. A s'ti^^sl-adiusted insulating film forming 

method according tfe claim wherein said insulating film 

II ^ 

is a silicon oxid^ film or a silicon containing 

jj cnOL^ 

insulating film Micluding at least ^4:^^ of phosphorus and 

II 

boron . 



5.. A stress-adjusted insulating film forming 
method according to cl^iiTK,!, wherein said insulating film 

)sited by reacting a gas 
^ilane and oxygen containing 



having tensile stress 
35 mixture including org 
gas by virtue of heat 

6. A stress-adjj 




usted insulating film forming 
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method according to a 
mixture further incl 
7. A stress- 
method according to 
having tensile stress i 
after said insulating f| 
formed. 
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m 5, wherein said gas 
rity containing gas . 
ed insulating film forming 
5, wherein said insulating film 
s subjected to plasma irradiation 
ilm having tensile stress is 




8. A stress-adjus^d^^nsulating film forming 
method according to claim/>^ wherein said organic silane 
is one selected from ------ 

or allylsilane (g^ 
alkoxysilane (ge 
chain siloxane 
(n=l to 3; k-0 
(general f ormul 
ring siloxane (gen 



n€ 



er^ 



the/ group consisting of alkylsilane 
formula: RnSiH^.^ (n-1 to 4)), 
ormula: (RO)^SiH,_^ (n=l to 4)), 
formula : R,H3.,SiO (R^H^.^SiO) ,SiH3.^R, 
^0) ) , derivative of chain siloxane 
)^H3_^SiOSiH3_^(OR)^ (n-1 to 3)), and 



enej 



1 formula: (Rj^H2_KSiO) ^ (k-1, 2; m^ 
2)) (where R is^aTkfyl group, allyl group, or their 
derivative; 

9. A streis-adjusted insulating film forming 
method according/to claim wherein said oxygen 
containing gas i/s one selected from the group consisting 
of ozone (O3) , /xygen (O,) , N,0, NO,, CO, CO,, and H,0, 

10. A stress-adjusted insulating film forming 
method according to clai^ 5, wherein said film forming 
condition of respectiv^-^p^ films to adjust stress 
characteristics of r^pdctive insulating films is at 
least one selected / rom/ th^^^^^^oup consisting of a film 
forming temperature/, tybe/ of gas, and a flow rate of gas. 

11. A streas-adfjjasted insulating film forming 
method according toV^lMm 1, wherein said insulating film 
having compressive strfess is deposited by reacting a gas 
mixture including orgafnic silane and oxygen containing 
gas by virtue of plasmanization . 



12. A 

35 method accordi 
is one selecte 
or allylsilane 




djusted insulating film forming 
aim 11, wherein said organic silane 
the group consisting of alkylsilane 
1 formula: R^SiH^.^ (n=l to 4)), 
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alkoxysilane (general formula: (RO^SiH^.^ (n=l to 4)), 
chain siloxane (general If ormula : R^H3.^SiO (R^H2_kSiO) ^SiH3_^R^ 
(n=l to 3; k=G to 2; m^O) ) , derivative of chain siloxane 
(general formula : >mFmP) , 
ring siloxane (g;fn^ 
2) ) (where R is 
derivative) . 

13. A str4§^adjusted insulating film forming 
method according to/claim 11, wherein said oxygen 
containing gas is ^ne selected from the group consisting 



ro; 

.3.^SiOSiH3.^(OR)^ (n=l to 3)), and 
formula: (Rj^H2_kSiO) ^ (k=l, 2; m^ 
^group, allyl group, or their 



of ozone (O3) , oxyjfen (O2) , N2O, NO2, CO, CO^, and H^O . 



14. A stress-adjucted insulating film forming 
method according to claim 11, wherein said film forming 

:.nsulating films to adjust stress 
:tive insulating films is at 
group consisting of a 
wer, a bias power 
m forming temperature , 
of gas. 

device manufacturing method 
t an insulating film having a 
sulating film having compressive 



condition of respective 
characteristics of respe 
least one selected f 
frequency of plasma 
applied to said su 
type of gas, and a 
15. A semi 
being characterize 
tensile stress and an^r 
stress are alternately 




eposited covering an 
interconnection layer oh. a substrate to form a stress- 
adjusted insulating film. 
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16, 7^ semicondilctor device manufacturing method 



according to cla 
interconnection 
17 . As 



to a semiconductor 
in claim 1^. 




wherein material — said 
is aluminum, 
ductor device manufactured according 
evice manufacturing method set forth 



18. A semiconducto:^: device manufacturing method 
comprising the steps of: 

(a) forming an /nt/erc^nection layer on a 

35 substrate; 

(b) forming a st:Jess-ad j usted insulating film in 
which an insulating film having a tensile stress and an 
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essive stress are alternately 
terconnection layer on said 



insulating film havi 
laminated covering 
substrate; 

(c) repeatik^said steps of (a) and (b) to 
laminate altrnately jinterconnection layers and stress 
adjusted insulating films. ^ 



19. A semiconddbtor device manufacturing method 



according to claim 
interconnection 1 
10 20. A se 

to a semiconduct 
m claxm 




wherein matcria -l — said 
is aluminum. 

uctor device manufactured according 
vice manufacturing method set forth 
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